Abstract Refusals and noncontacts generally make up the two most important components of unit nonresponse. It is important to separate noncontacts from refusals when examining survey participation, a simultaneously analysis of both components seems relevant when assessing interviewer effects. Using data from a survey of the German Youth Institute Munich, this paper presents an application of the hierarchical regression model, which offers a comprehensive way of analyzing the simultaneous effects of specific interviewer and respondent characteristics. The results provide evidence that the participation on panel surveys is subject to interviewer, respondent as well as area characteristics.
. Though interviewers are not the only factor of the survey participation process that can affect respondent participation, they are the only ones who have direct contact with the respondents. They are expected to "maximize respondent participation", "to control every situation", or at least "be as effective as possible" (Lemay and Durand 2002, p. 30) . However, much of what we assume about the impact of the interviewer on survey participation remains untested or inconclusive. Hence this paper seeks to examine the roles of interviewer, respondent and area characteristics on respondent cooperation (see also Groves et al. 1992 ).
More specifically this paper focuses on refusals and noncontacts, which are the two most important components of unit nonresponse. Although it is important to separate noncontacts from refusals when analysing survey participation (Groves and Couper 1998) , a simultaneous consideration of both components seems relevant when assessing interviewer effects. In contrast to noncontact, refusal is an active act of the respondent and consequently a crucial aspect of respondent behaviour and cooperation respectively response rate.
In this paper noncontact and nonresponse will be analysed. Firstly, the noncontacts in the first wave of a panel survey will be analyzed, subsequently the nonresponse in the second and the third wave of a panel survey. The focus will be on interviewer, area and respondent effects on both refusal and noncontact rate.
Refusals: who, where and why…
Empirical evidence (Beerten 1999; Couper and Groves 1992; Singer et al. 1983) shows that some interviewer characteristics have an effect on individual response rates. Generally, three types of interviewer characteristics have been explored, either alone or in combination with respondent characteristics:
1. socio-demographic variables, 2. personality traits and social skills, and 3. interviewers' opinions and attitudes (for interviewer experience and performance see Groves and Couper 1998 ; for interviewer motivation see Morton-Williams 1993; De Leeuw 1999; Lemay and Durand 2002 ; and for interviewer attitudes see Singer et al. 1983; De Leeuw et al. 1998) . Although many results have been found, a clear and systematic pattern has not yet emerged. In this section, briefly a number of empirical results about characteristics of interviewer, respondent and areas as well as their effects on unit response will be discussed.
First socio demographic attributes will be discussed. A number of studies have investigated the role of different interviewer characteristics on both individual response rates and the quality of interview data obtained. Although there has been much research on the influence of socio-demographic interviewer characteristics on the response rate, most of these findings remain inconclusive (Hox et al. 1991, p. 441) . With regards to sociodemograpic characteristics, the only consistent findings relate to interviewer race. The age of the interviewer turns out to have some effect on the responses, but the findings are contradictory. As Groves and Couper (1998) point out, these interviewer characteristics most probably interact with householder characteristics and survey topic effects. Additionally, the effects of these interviewer characteristics are suspected to be mediated by interviewer experience, attitudes, and behaviour. For example, in their research (Singer et al. 1983, pp. 73-76) , detected an effect of interviewer's age and experience on the response rate: Younger interviewers with less experience generated lower response rates. By and large, it is agreed that some interviewers are more likely to be successful at obtaining cooperation than others.
The next passage turns to sample person characteristics: The findings relating to the sample person's characteristics are somewhat more mixed. Several researchers (see Brown and Bishop 1982; Hawkins 1975; Herzog and Rodgers 1988) have found age to be correlated with nonresponse. However, the impact of other sample person characteristics such as race, education, socio-economic status, gender, etc. are not very homogenous (see Groves 1989 and Goyder 1987 for reviews of these factors). Although it is challenging to obtain informative data about those who refuse to participate, evidence exists that participation depends on more than situational factors randomly differing. Evidence from panel attrition and survey follow-up studies confirm the differences of non-responders and responders in terms of socio-demographic and economic variables (see Groves 1989 for a good review). Additionally, studies explore differences in terms of knowledge, values, attitudes and beliefs (see Cialdini et al. 1991; Mathiowetz 1992) .
Turning to the characteristics of sample households, household size has been found to have a positive impact on response rates (see Gower 1979; Paul and Lawes 1982; Rauta 1985) . Relatively high refusal rates are mostly seen with single person households (see Brown and Bishop 1982; Wilcox 1977) . This might be because of the large proportion of elderly persons living alone. On the other hand, families with dependent children tended to have higher response rates.
For the area characteristics can be stated: Several socio-environmental determinants for survey participation have been identified in the survey literature (Groves and Couper 1998) . Most of the factors correlating with survey participation are urbanicity, population density, crime and social disorganisation. The difficulties of obtaining cooperation from potential respondents in inner-city areas are well known (see Steeh 1981) . Interviewing single households' except, rural people showed significantly more willingness to cooperate than urban dwellers. Also between different regions of a country a significant difference in the contact rate can be observed (DeMaio 1980, p. 229) . Thereby two refusal reasons were mentioned more often -first the invasion of privacy associated with interviews and second unpleasant past experience as survey respondents (DeMaio 1980, p. 231) .
To switch to the assignment area: In traditional research designs, different areas are assigned to one interviewer; for examining the effect of interviewers on survey participation, it is imperative to take this into account. In a perfect research design, the interviewers would have been randomly assigned to sample areas, which would avoid any statistical confounding, e.g. correlation, between interviewer and population characteristics (Hox 1994 ; for an example, see Campanelli et al. 1997) .
Finally, survey design factors (topic, burden, respondent selection rules, etc.) are likely to influence the decision of a sample person to participate, both directly and in connection with interviewer expectations and behaviour.
What is argued here is that there is a number of interaction effects between the all above mentioned factors influencing nonresponse. Consequently, it has to be examined if there are some areas (such as high density central city areas) in which interviewer effort are more important than in other areas. It is expected that high density urban areas may be more diverse, therefore requiring greater effort to deal with a greater variety of different situations (Couper and Groves 1992, pp. 267-268) . In the next section, I will come to a model of survey participation. each other and determine the final outcome of the survey request. The successful use of coping strategies requires considerable knowledge about the causes of survey participation.
First of all it is important to distinguish different response measures when talking about "response rate": the contact rate and the cooperation rate. "The contact rate is calculated as the number of contacted addresses divided by the number of eligible addresses; the cooperation rate is defined as the ratio of the number of completed interviews to the number of contacted addresses" (Beerten 1999, p. 7 ; see also Groves 1989, pp. 140-145) . This difference is crucial, since the aspects which affect whether a household is contacted or not are not necessarily the same as those which affect a household's cooperation. The following two theoretical models examine various important components in explaining nonresponse.
In terms of the theoretical framework for contacting households, there are four main categories influencing whether interviewers are able to contact sample households:
1. Social environmental factors, 2. Socio-demographic factors, 3. Physical impediments and 4. Accessible at home patterns.
The accessible at home patterns interact with the number and timing of visits made by interviewers, which in turn are affected by interviewer characteristics (Beerten 1999, p. 7) .
In terms of the theoretical framework for survey cooperation, there are four main influencing factors:
1. Social environmental factors, 2. Survey design factors, 3. Characteristics of the sample household or person and 4. Interviewer characteristics.
These factors have an impact on the interaction between interviewer and respondent, and therefore, the decision to cooperate or refuse to participate.
The model of survey response by Groves, Cialdini and Couper does incorporate all the above mentioned factors affecting the outcome of a request for survey participation (Groves and Cialdini 1991; Groves and Couper 1994) . The model includes several variables: social context, political, economical, social, survey design, mode of administration as well as respondent and interviewer characteristics.
The study
For this analysis, data from the Child Longitudinal Study, conducted by the German Youth Institute are explored. More precisely, there are data from three panel waves as well as the contact form required to enrol for panel participation.
Design and sample

Based upon a prospective longitudinal survey with two national representative group samples in the following age groups: children in the last year of kindergarten (five-year-olds) and second-year primary school children. Nationwide 1.100 interviews were conducted with mothers, fathers and their children. These children and their parents were interviewed in As the study was not conducted for methodological purpose, a major drawback of this study is that it was not possible to obtain measures of interviewer's expectations and interviewer's psychological characteristics. Table 1 showing the nonresponse rate in the first wave for the respondents who were selected for an interview. I focus on the first two categories of Table 1 , the 2.208 respondents who either cooperated again or refused a second interview. Those 2.208 respondents were interviewed by 96 interviewers during the first wave (2002) and contacted by 54 interviewers during the second and 51 interviewers during the third wave (Table 2) .
Interviewer characteristics
During the first wave the interviews were conducted by 96 interviewers aged 20 to 74 years. Of those interviewers 47 were female (49%) and 49 male (51%). The interviewers average age was 41 years. On average, each interviewer conducted 23 interviews. During the second wave the interviewer characteristics did not differ much in comparison to the first wave. Interviews were conducted by 54 interviewer aged 23 to 69 years, 28 female (52%) and 26 male (48%). The interviewers average age was 46 years. On average, each interviewer conducted 41 interviews. For the third wave, there were only 51 interviewers left, aged 30 to 71 years. The average age was about 49 years, and every interviewer conducted about 26 interviews.
Interviewer assignment
Because this study was not conducted for methodological purposes, the interviewers were not randomly assigned to interviewees. There were assigned by area characteristics according to custom in survey research. Table 3 present the distribution of the interviewers according to the area. The table shows a strong correlation between interviewer and area characteristics, especially between west-east than between urban-rural regions. The non-random assignment was however taken into consideration in the multivariate analyses, where the interviewer and area characteristics are simultaneously controlled for.
Variables and survey instruments
Both participants were surveyed at each stage. Mothers were verbally interviewed while fathers had to fill in a written questionnaire. The children in the older group were included in the survey from the outset; the younger children were surveyed in the third stage using standardised instruments suitable for their respective age groups. The following issues were addressed in the questionnaires: objectives of upbringing, the child's behaviour in conflict situation, problems and problematic events within the family, the child's friendship network, the child's interests and activities, care for the child in kindergarten and school, as well as an assessment of the respective institution. Parents were also questioned about socio-demography and some statistics.
Response rate
During the first wave together n = 2,208 interviews with mothers (including younger and elder cohort) have been conducted. As a proxy of the respondents' survey interest the response cooperativeness can be taken, which is in the case of the first wave respectable 84%. During the second wave n = 1,493 interviews have been conducted, that is about 84% of the gross sample again. The response cooperativeness during the third wave finally was about 83% (n = 1,286 interviews with mothers). 
Same versus different interviewer
It is of interest if the mothers were interviewed by the same or different interviewers over three panel waves. Results are presented in Table 4 . During the second wave, a total 1,758 interviews (87%) were conducted by different and about 13% by the interviewer of the first wave. Overall, about 66% (out of 1,275 interviews) were conducted by different and about 33% by the same interviewer (there exist the disregarded possibility, that the first and third wave interviewer was the same).
Frequency of contact
More than half of the interviewers were conducted by the second interviewer contact, a further fifth by third interviewer contact and still over 10% by fourth interviewer contact. The comparatively low panel cooperativeness after the first interviewer contact can be explained by the particular survey design: interviewer should interview both, mothers and child, and possibly collect the father's questionnaire as well.
Variables in the analyses
The dependent variable is whether the selected and encountered respondent refuses to cooperate: refuse (0 = no, 1 = yes), both for contact rate and cooperation rate. On the respondent level, there are ten independent variables: age (metrical), sex (0 = female, 1 = male), education (0 = lower education, 1 = higher education), household size (metrical), nationality (0 = German, 1 = non-German), cohort (0 = younger, 1 = elder), language problems (0 = no, 1 = yes), socio-economic status low, socio-economic status high and interviewer. The dummy variable for "interviewer" indicates whether a respondent is interviewed twice by the same interviewer (0 = different, 1 = same). On the interviewer level, they are five independent variables: sex (0 = female, 1 = male), age (metrical), education (0 = lower education, 1 = higher education), number of interviews (metrical), frequency of contact (metrical). The area characteristics presented here are: municipality (0 = under 20.000 inhabitants, 1 = over 20.000 inhabitants), differentiation on west-east Germany (0 = west, 1 = east) and at last urban and rural areas. For survey design reasons, the following analyses are only based upon the mother's interviews.
Statistical model and analysis procedure
Methodological approach
Some existing studies concerning interviewer effects have been criticized by authors (see Hagenaars and Heinen 1982) because of the appropriateness of the statistical models they used. Typical models to analyse such effects do not consider hierarchical structures, because respondents are nested within interviewers (Dijkstra 1983; Hagenaars and Heinen 1982; Groves and Fultz 1985) . The appropriateness of the hierarchical design depends to a great extent on the procedure of how the respondents are assigned to the interviewers. To avoid the effect of excessive travelling times, for example, respondents might be randomly assigned to interviewers within specific geographic areas. In turn, respondents in urban areas would be mostly interviewed by urban interviewers, and respondents in rural areas mostly by rural interviewers. Such non-random assignment leads to the confusion of respondent and interviewer characteristics, since both variables become correlated (Hox 1994) . Given that there are considerably more respondents than interviewers, this generates an obvious analysis problem (for discussion, see Hox et al. 1991; Bryk and Raudenbush 1992) . In such cases, multilevel analysis offers, the best prospects to inspect interviewer effects on survey data. It seems that the hierarchical model is the best tool to tackle the respondents nested within interviewers design, because respondents are nested within interviewers (Hox 1994, p. 304) . As our dependent variable is dichotomous (refusal: no/yes), we use a logistic hierarchical model.
Conceptual and statistical background for two-level models
As the name implies, a two-level model consists of two submodels at level 1 and level 2. The key feature of this model is that the independent variables can be defined on different levels of the data structure. In this particular study, there are two levels: the lowest level, the level-1 model, represents the relationships among the respondent-level variables and the highest level, the level-2 model, measures the influence of interviewer-level factors. The lowest level has the most observations and is nested within the higher level (Hox et al. 1991 ). Formally, there are i = 1,…, n level-1 units (e.g., respondents) nested within j = 1,…, J level-2 units (e.g., interviewer, areas).
The standard hierarchical linear model is appropriate for two-level data where the random effects at each level are normally distributed. The assumption of normal distribution at level-1 is approximately correct when the outcome variable is continuous. However, there are important cases where the assumption of normal distribution at level-1 is not realistic. Examples of a binary outcome, Y, are: Y = 1 if the respondent refuses, Y = 0 if the respondent cooperates. The use of a standard level-1 model in this case would be inapplicable (for discussion, see Bryk and Raudenbush, 2004) . Within the statistical package of HLM it is possible to specify a non-linear analysis appropriate for binary outcomes. While the basic principle of standard HLM is a normal sampling model and identity link function, the binary outcome model uses a binominal sampling model and a logit link (see Bryk and Raudenbush 2004, pp. 96-97) . This allows to examine a hierarchical model for the respondents refusal versus the respondents cooperativeness. Table 5 (for noncontacts) and Table 6 (for refusals). 1 The analysis in Table 5 shows that noncontact is related to some sociodemographic respondent characteristics. At the respondent level, we included sex, nationality, cohort and language problems. Excluding sex, all of the parameters associated with these variables are significant. The probability to cooperate will be higher for German respondents, respondents of the younger cohort (with children in the age of 5-6) and for respondents without language problems.
In addition it was found that there are significant interviewer and area effects. Also the interviewers who have to obtain cooperation from the respondents have an effect on their likelihood to refuse. Increasing the frequency of contact will raise the willingness of cooperation, too. Two area characteristics west-east and the municipality were also included. For this, the probability to cooperate was found to be higher in western part of Germany and in smaller municipalities too. It also seems to be the case that it is the area, rather than the interviewer, which is the important effect. Table 6 shows that only the respondent's age and socio-economic status affect his or her likelihood to refuse the second interview. This probability will be higher for younger respondents and those with a lower socio-economic status than for their counterparts.
As can be seen, the interviewer characteristics had only very limited impact on refusals, especially in wave 3. There are only three significant explanatory variables for the interviewer level: education of interviewers, the number of interviews conducted by interviewers and if the interviews were conducted by the same interviewer. The probability to refuse the second Footnote 1 continued it was supposed that the effect of that respondent variable on the dependent variable is identical for all interviewers. Consequently, further statistical tests resulted in no interaction effects between specific respondent and interviewer variables. The models allowed taking only notice of the random intercept, which reflects the between-interviewer variance (Hox et al. 1991, p. 445 ). interview will be higher for interviewers with a lower educational level and a smaller number of interviews than for their counterparts. For the third interview, the likelihood to cooperate will be higher for respondents who are interviewed again by the same interviewer.
Results for the area level show the influence of regional characteristics on the panel cooperativeness. The probability to refuse the second interview will be higher for respondents living in urban areas than for respondents living in other areas. The likelihood to refuse the third interview will be higher for respondents living in the eastern part of Germany.
Conclusion and discussion
The main aim of this paper has been to measure how respondent, interviewer and area characteristics influence cooperation and response rates in a panel survey. The findings suggest that the chances for both noncontacts and refusals are subject to respondent, as well interviewer and area characteristics. The results presented above confirm previous research findings (Rendtel 1990; Pickery and Loosveldt 2001) . However, one has to keep in mind that other unmeasured characteristics of interviewers (e.g. experience, appearance, voice etc.) may also play a role in the respondent's decision.
It was also found that there was no effect of the interviewer's sex and age; they might be largely mediated by interviewer experience, attitudes and behaviour. However highly educated interviewers obtained better cooperation than others. Interviewer cooperation rate also increased with the number of interviews. This variable can be seen as a measure of the interviewer's experience on the project. There are two ways to explain this finding: either interviewer experience improves as experience with the questionnaire increases, or interviewers who perform better simply work more hours (Lemay and Durand 2002, p. 35) .
Regarding participation in the third wave of the panel survey, having the same interviewer in the first waves has turned out to be more important than different interviewers. This may be due to the fact that a new interviewer again had to convince the respondent to cooperate. Keeping a high interviewer consistency over subsequent panel waves is therefore very conducive to the quality of these studies.
Contrary to the current findings, household size has not been found to correlate positively with response rate (see Gower 1979; Paul and Lawes 1982; Rauta 1985) . A possible explanation is that single person households tend to have relatively high refusal rates. In this study exclusively families are examined, which may have led to an insignificant relationship between household size and response rate. Turning to the contact rate of cohorts, it was found that the younger cohort (family with children in the age of 5-6) have higher response rates. Significant differences were also observed for inner-city areas versus rural areas: rural people were significantly more likely to cooperate than were urban dwellers.
Moreover, the analyses highlights some differences in gaining contact with migrants (e.g. potential respondents with a non-German nationality) and there participation when starting a survey. The results suggest a significant lower likelihood for migrants to cooperate. This is due to language problems, as it was already pointed out.
Migrant dropouts might become even more problematic in case they live in areas which also have low cooperation rates. Additionally the interviewers who should obtain cooperation from the respondents have an effect on the subjects' probability to refuse. However, increasing the frequency of contact is likely to raise the willingness of respondents to cooperate.
What are the implications of these results for further empirical research? In coping with the challenges of the issue of nonresponse in survey data collection, two strategies can be adopted. First, participation can be increased through improved fieldwork methods. In order to achieve high response rates, it is highly recommended that interviewees are questioned by the same interviewers for all panel waves (see also Rendtel 1990; Pickery and Loosveldt 2001) . Though it is a challenging task to ensure interviewer consistency, the efforts are likely to pay off in the long run for both scholarly and commercial survey research, as the willingness of cooperation is considerably higher.
Another issue worthy of future research investigation is how interviewer training can be improved and extended. To date, the training consists mainly of learning how to achieve high response rates (see Morton-Williams 1993) . The results of this study suggest that it is equally important to train interviewers in different doorstep techniques. Such lessons could include special language skills and building in a translated introductory message, which might also significantly increase migrants willingness to participate. Because migrants have a significant lower probability to participate in a survey, it is imperative for researchers to improve the first contact with these potential (non-)respondents.
Finally, future research might focus more on theories of action; one successful model to predict behaviour is the theory of reasoned action (Ajzen and Fishbein 1980) . In that theory volitional behaviour is predicted by three factors: behavioural intention, attitudes toward the behaviour and subjective norms; for example the decision whether to respond to a survey request or not. It would not only highlight important effects, but also explain the "social mechanism" (Hedström and Swedberg 1998) behind the behaviour to participate or not to participate in a survey in more detail.
